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1 Introduction

In this contribution, we provide some initial thoughts on channel access mechanism for supporting NR from 52.6GHz to 71 GHz.
2 Discussion
2.1 Directional CCA
For NR-U system deployed in frequency range 52.6GHz to 71 GHz
In R16 NR-U, Clear Channel Assessment (CCA) is operated in an omnidirectional way. If interference were detected in any direction, a node will not start transmission. For NR-U system in higher frequency range such as 52.6GHz to 71 GHz, a transmitter typical has multiple beams more than that in lower frequency, and a node would use fined beam for transmission/receiving. Interference detected form omnidirectional CCA does not necessarily means the interference would interrupt the transmission/receiving. As depicted in Fig.1. For Tx 2, if omnidirectional CCA is used, the interference from Tx1 would be detected and Tx2 won’t be able to start transmission to Rx2. But in fact, since beam-based transmission is adopted in Tx1, the transmission of Tx1 to Rx1 will not interrupt the transmission of Tx2 to Rx2. If beam-based CCA is adopted, for example, Tx2 would use the transmission beam for CCA, then interference of Tx1 will not be detected so Tx2 can start transmission successfully.
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Fig.1 directional CCA at transmitter side

Directional CCA at receiver side would also better enable interference detection. As shown in Fig.2. If beam-based transmission is adopted by Tx1 to Rx1, no matter omnidirectional or directional CCA is adopted by Tx2, the interference from Tx1 will not be detected.  But if CCA is done by the receiver Rx2, the interference can be detected.
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Fig.2 directional CCA at receiver side

Proposal 1: Directional CCA can increase network efficiency compared to omnidirectional CCA. Directional CCA both at transmitter and receiver side should be studied.

2.2 Multi-beam transmission
In R15/16 spec, most transmission are configured or indicated for one Tx beam, which is reasonable since in lower frequency range transmitter can only have few beams restricted by the size of antenna array, and different beams can be quite different in spatial coverage. While in higher frequency range, transmitter may have more beams with more fined spatial granularity and different beams can be similar in spatial coverage. So for transmissions, especially on semi-static configured channels, multiple beams can be used to take advantage of spatial diversity. On the other hand, if the transmission is on unlicensed band, multiple beams can also be used to increase the possibility of successful channel occupation.
Proposal 2: Multi-beam transmission should be studied to fully take advantage of spatial diversity.
2.3 LBT-free transmission
In R16 NR-U spec, listen before talk (LBT) is a must for transmitters to start occupy channel. The intention of LBT is to do interference control, so that a node preparing to transmit won’t interfere with another neighbouring node which is already transmitting. But for a NR-U system deployed on higher frequency, LBT may not be necessary in some cases if interference can be controlled by deployment. For example, indoor factory scenario, as shown in Fig.3, Transmitters and receivers are fixed and distributed in a way that each gNB and UEs within the gNB coverage are in comparatively isolated environment and considering the high frequency range over 52.6GHz would bring high pathloss, so they would not interfere with each other severely thus LBT is not a necessary behavior.
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Proposal 3: For environment with controlled interference, LBT-free transmission should be studied. 
3 Conclusions

In this contribution, we provide some initial thoughts on channel access mechanism for supporting NR from 52.6GHz to 71 GHz,
Proposal 1: Directional CCA can increase network efficiency compared to omnidirectional CCA. Directional CCA both at transmitter and receiver side should be studied.

Proposal 2: Multi-beam transmission should be studied to fully take advantage of spatial diversity.
Proposal 3: For environment with controlled interference, LBT-free transmission should be studied. 
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